SPECIFICATION 



TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN THAT WE, Naoto Shimada , a citizen of 
Japan residing at Yokosuka-shi , Kanagawa Japan and Shiro 
Takenouchi, a citizen of Japan residing at Funabashi-shi , Chiba 
Japan have invented certain new and useful improvements in 



RADIO RELAY APPARATUS, METHOD OF DETERMINING IDENTIFICATION 
CODE THEREOF, AND MONITORING APPARATUS 



Of which the following is a specification:- 
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TITLE OF THE INVENTION 

RADIO RELAY APPARATUS, METHOD OF 
DETERMINING IDENTIFICATION CODE THEREOF, AND 
MONITORING APPARATUS 

5 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a radio 
relay apparatus for relaying communications between 

10 a base station and a mobile station in a mobile 
communication system, a monitoring apparatus for 
monitoring a mobile communication system, and a 
method of determining an identification code of the 
radio relay apparatus . 

15 2. Description of the Related Art 

In a mobile communication system, a base 
station communicates with mobile stations located in 
a cell covered by the base station. However, even 
within a single cell, there may be places not 

20 suitable for direct radio communication because of 

shielding due to buildings or other reasons, so that 
signals from the base station can hardly reach the 
mobile stations at these places. For this reason, 
radio relay apparatuses are installed to relay the 

25 radio communications between the base station and 
the mobile stations. 

In addition, a monitoring apparatus for 
monitoring the radio relay apparatuses may be 
installed in a mobile communication system. Each of 

30 the radio relay apparatuses transmits information 

required for monitoring to the monitoring apparatus. 
In order for the monitoring apparatus to identify 
the source of transmission of the monitoring 



information, each of the radio relay apparatuses 
transmits the monitoring information with an 
identification code included therein. 

The identification code of a radio relay 
apparatus is determined in the following way. When a 
radio relay apparatus is newly installed, a 
maintainer specifies a base station according to its 
location as the target to be relayed to/from by the 
radio relay apparatus. Then, in conjunction with an 
identification code of the specified base station, 
the maintainer determines an identification code of 
the radio relay apparatus and writes the determined 
identification code to the radio relay apparatus. By 
the making of the identification code of the radio 
relay apparatus in conjunction with the 
identification code of the base station, the base 
station is enabled to determine all the call areas 
covered by itself by using the identification codes 
of the radio relay apparatuses. 

When problems occur in a base station, or 
a base station is newly installed, the target of 
relay of a radio relay apparatus changes. In this 
case, the maintainer specifies another base station 
as the new target of relay, and in a similar way, 
the maintainer determines an identification code of 
each radio relay apparatus in conjunction with the 
identification code of the newly specified base 
station, and then writes the determined 
identification code to the radio relay apparatus. 

As described above, in the related art, 
each time a radio relay apparatus or a base station 
is newly installed, the target of relay of a radio 
relay apparatus changes, the maintainer has to go 



through the above procedure, that is, searching for 
a base station that is to be the new target of relay, 
determining an identification code of each radio 
relay apparatus in conjunction with the 
identification code of the newly specified base 
station, and writing the determined identification 
code to the radio relay apparatus. This operation is 
cumbersome, and may result in mistakes because it is 
performed manually. As a result, it usually time 
consuming to start operations of a radio relay 
apparatus, and radio communication areas cannot be 
formed guickly. 

SUMMARY OF THE INVENTION 

Accordingly, it is a general object of the 
present invention to solve the above problems of the 
related art. 

A more specific object of the present 
invention is to provide a radio relay apparatus, a 
monitoring apparatus, and a method of determining an 
identification code 1 of the radio relay apparatus 
enabling quick formation of a radio communication 
area . 

To attain the above object, according to a 
first aspect of the present invention, there is 
provided a radio relay apparatus for relaying 
communications between a base station and a mobile 
station and transmitting monitoring information 
including a formal identification code thereof to a 
monitoring apparatus in a mobile communication 
system, comprising a determination unit configured 
to determine a first identification code used as a 
temporary identification code of the radio relay 
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- apparatus, said first identification code being 
determined in conjunction with an identification 
code of the base station that serves as a target to 
be relayed to/from by the radio relay apparatus; and 
5 a receiver configured to receive a second 

identification code determined by the monitoring 
apparatus, said monitoring apparatus determining the 
second identification code based on the first 
identification code, said second identification code 

10 being determined to be different from identification 
codes of other radio relay apparatuses, wherein the 
second identification code is used as the formal 
identification code, of the radio relay apparatus . 

Preferably, in the radio relay apparatus, 

15 the determination unit combines a part of the 
identification code of the base station and a 
characteristic code of the radio relay apparatus, 
and uses the combined code as the first 
identification code . 

20 Preferably, the radio relay apparatus 

further comprising a modification determination unit 
configured to determine whether the formal 
identification code of the radio relay apparatus 
needs to be modified, wherein when the modification 

25 determination unit determines that the formal 

identification code of the radio relay apparatus 
needs to be modified, the determination unit 
determines the first identification code used as the 
temporary identification code of the radio relay 

30 apparatus on the basis of an identification code of 
another base station. 

Preferably, the radio relay apparatus 
further comprising a transmitter configured to 



transmit the monitoring information including the 
formal identification code of the radio relay 
apparatus to the monitoring apparatus. 

To attain the above object, according to a 
second aspect of the present invention, there is 
provided a monitoring apparatus for monitoring a 
mobile communication system including a base station 
a mobile station, and a radio relay apparatus for 
relaying communications between the base station and 
the mobile station, comprising a receiver configured 
to receive a first identification code from the 
radio relay apparatus used as a temporary 
identification code of the radio relay apparatus; a 
determination unit configured to determine a second 
identification code used as a formal identification 
code of the radio relay apparatus; and a transmitter 
configured to transmit the formal identification 
code to the radio relay apparatus. 

Preferably, in the monitoring apparatus, 
the determination unit determines the second 
identification code that is different from formal 
identification codes of other radio relay 
apparatuses . 

To attain the above object, according to a 
third aspect of the present invention, there is 
provided a method of determining a formal 
identification code of a radio relay apparatus in a 
mobile communication system including the radio 
relay apparatus for relaying communications between 
a base station and a mobile station, and a 
monitoring apparatus for monitoring the mobile 
communication system by using monitoring information 
including the formal identification code of the 
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radio relay apparatus, comprising the steps of 
determining, by the radio relay apparatus, a first 
identification code used as a temporary 
identification code of the radio relay apparatus in 
5 conjunction with an identification code of the base 
station serving as a target to be relayed to/frpm; 
and determining, by the monitoring apparatus, a 
second identification code based on the first 
identification code, said second identification code 

10 being determined to be different from formal 
identification codes of other. radio relay 
apparatuses, and the radio relay apparatus using the 
second identification code as the formal 
identification code thereof. 

15 According to the present invention, based 

on an identification code received from the base 
station that serves as a target to be relayed 
to/from, the radio relay apparatus determines a 
first identification code used as a temporary 

20 identification code thereof, and transmits the 
temporary identification code to the monitoring 
apparatus . The monitoring apparatus determines a 
second identification code different from 
identification codes of any other radio relay 

25 apparatuses. The radio relay apparatus receives the 
second identification code from the monitoring 
apparatus, and uses the second identification code 
as the formal identification code thereof. In this 
way, the maintainer does not need to perform 

30 cumbersome operations, and the time required for 

starting operations of the radio relay apparatus can 
be shortened, and radio communication areas can be 
formed quickly. 
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These and other objects, features, and 
advantages of the present invention will be more 
apparent from the following detailed description of 
the preferred embodiments given with reference to 
5 the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a view showing an example of a 
configuration of a radio communication system 
10 according to an embodiment of the present invention; 

FIG. 2 is a view showing a structure of a 
base station identification code; 

FIG. 3 is a view showing a structure of an 
apparatus identification code; 
15 FIG. 4 is a flow chart showing the 

operation of a newly installed radio relay apparatus 
when its power is turned ON; 

FIG. 5 is a flow chart showing the 
operation of the radio relay apparatus after 
20 starting operations; and 

FIG. 6 is a flow chart showing the 
operations of the radio relay apparatus when the 
radio relay apparatus is out of synchronization with 
the base station serving as the target to be relayed 
2 5 to /from. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Below, preferred embodiments of the 

present invention are explained with reference to 
30 the accompanying drawings. 

FIG. 1 i's a view showing an example of a 

configuration of a radio communication system 

according to an embodiment of the present invention. 
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• The radio communication system in FIG. 1, for 
example, is a PHS (Personal Handyphone System) 
communication system, including a base station 10, a 
mobile station 20, a radio relay apparatus 30, a 
5 communication network 40, and a monitoring apparatus 
50 . 

The radio relay apparatus 30 relays the 
communications between the base station 10 and the 
mobile station 20. The radio relay apparatus 30 

10 includes receivers/transmitters 102 and 104, a 
communication controller 106, a memory 108, a 
determination unit 110 for determining the 
identification code of the radio relay apparatus 30, 
and a modification determination unit 112. 

15 The receiver/transmitter 102 communicates 

with the base station 10, while the 
receiver/transmitter 104 communicates with the 
mobile station 20. The communication controller 106 
outputs the signals received by the 

20 receiver/ transmitter 102 from the base station 10 to 
the receiver / transmitter 104, and the signals 
received by the receiver /transmitter 104 from the 
mobile station 20 to the receiver / transmitter 102, 
thereby controlling relay of the communication 

25 between the mobile station 20 and the base station 
10 . 

In addition, the communication controller 
106 monitors the operational condition of the radio 
relay apparatus 30, and transmits the monitoring 
30 information to the monitoring apparatus 50 via the 
receiver/transmitter 102, base station 10 and the 
communication network 40. In doing this, in order 
for the monitoring apparatus 50 to identify the 
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source of transmission of the monitoring information, 
the communication controller 106 appends an 
identification code of the radio relay apparatus 30 
(apparatus identification code) to the monitoring 
5 information and transmits the monitoring information 
to the monitoring apparatus 50. The apparatus 
identification code is determined on the basis of an 
identification code of the base station 10 (referred 
to as "base station identification code" below) , 

10 which is the target to be relayed to/from by the 

radio relay apparatus 30. The details of the process 
of determining the apparatus identification code are 
described below. 

When the radio relay apparatus 30 is newly 

15 installed and its electric power is turned ON , the 
communication controller 106 determines the base 
station 10 serving as the target to be relayed 
to/from. Specifically, the communication controller 
106 tries to receive the perch channel signals 

20 transmitted from base stations, thereby searching 

for base stations in the surrounding area. When the 
communication controller 106 succeeds in receiving 
the perch channel signals, it specifies each base 
station transmitting the perch channel signals as a 

25 candidate for the target to be relayed to/from by 
the radio relay apparatus 30. Furthermore, the 
communication controller 106 specifies one of the 
candidates yielding the highest level of the 
received signals as the base station 10, which 

30 serves as the target to be relayed to/from by the 
radio relay apparatus 30. 

After the base station 10 serving as the 
target of relay is determined, the communication 
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controller 106 receives the base station 
identification code transmitted from the base 
station 10 through the receiver /transmitter 102 and 
stores the base station identification code in the 
5 memory 10 8. 

FIG. 2 is a view showing an example of a 
structure of the base station identification code of 
the base station 10. The base station identification 
code shown in FIG. 2 includes a 9-bit company 

10 identification code, a 16-bit call area 

identification code, and an 11-bit base station 
characteristic code. 

Returning to FIG. 1, the determination 
unit 110 determines a temporary identification code 

15 of the radio relay apparatus 30 based on the base 

station identification code stored in the memory 108, 
and stores the temporary identification code in the 
memory 108. Below, the identification code of the 
radio relay apparatus 30 is referred to as 

20 "apparatus identification code". 

Specifically, the determination unit 110 
combines the company identification code and the 
call area identification code with a characteristic 
code of the radio relay apparatus 30, and uses the 

25 combined code as the above temporary apparatus 
identification code . 

FIG. 3 is a view showing a structure of 
the apparatus identification code determined in the 
above way. 

30 The apparatus identification code shown in 

FIG. 3 is used to uniquely determine a radio relay 
apparatus, including a 9-bit company identification 
code, a 16-bit. call area identification code, and an 
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11-bit radio relay apparatus characteristic code. 
Among the above codes, the company identification 
code and the call area identification code are the 
same as the corresponding parts of the base station 
5 identification code of the base station 10, which is 
stored in the memory 108. The radio relay apparatus 
characteristic code may be stored in advance in the 
radio relay apparatus . 

Returning to FIG. 1, the communication 

10 controller 106 starts operations using the temporary 
apparatus identification code as determined above. 
Specifically, the communication controller 106 
monitors the operational condition of the radio 
relay apparatus 30. Further, the communication 

15 controller 106 appends the temporary apparatus 
identification code and the base station 
identification code stored in the memory 108 to the 
monitoring 'information, and transmits the monitoring 
information to the monitoring apparatus 50. 

20 The receiver/transmitter 102 transmits a 

starting completion message including the temporary 
apparatus identification code stored in the memory 
108 to the monitoring apparatus 50 via the base 
station 10 and the communication network 40. 

25 The monitoring apparatus 50 includes a 

receiver/transmitter 202 and a determination unit 
204 for determining the apparatus identification 
code of the radio relay apparatus 30. The 
receiver/transmitter 202 receives the starting 

30 completion message from the radio relay apparatus 30 
and outputs the message to the determination unit 
204 . 

The determination unit 204 manages all 'the 
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formal (non-temporary) identification codes of the 
radio relay apparatuses comprising the mobile 
communication system. The determination unit 204 
determines an apparatus identification code once a 
5 starting completion message is received. In doing 
this, the determination unit 204 assigns the radio 
relay apparatus 30 a formal apparatus identification 
code that is different from the formal apparatus 
identification codes of the other radio relay 

10 apparatuses. 

Specifically, when the received temporary 
identification code is different from the formal 
identification codes of other radio relay 
apparatuses, the determination unit 204 transmits 

15 directly the temporary identification code to the 
radio relay apparatus 30; when the received 
temporary identification code is the same as the 
formal identification code of an existing radio 
relay apparatus, the determination unit 204 

20 determines an identification code different from the 
temporary identification code and transmits the 
determined identification code to the radio relay 
apparatus 30 . 

Subsequently, the determination unit 204 

25 appends the determined apparatus identification code 
to a responding message to the starting completion 
message, and transmits this responding message to 
the receiver/transmitter 202, and to the radio relay 
apparatus 30, which is the transmission source of 

30 the starting completion message, via the 

communication network 40 and the base station 10. 

The receiver/transmitter 102 in the radio 
relay apparatus 30 receives the responding message 



to the starting completion message from the 
monitoring apparatus 50, and then transmits the 
apparatus identification code included in the 
responding message to the determination unit 110. 
The determination unit 110 identifies the input 
apparatus identification code as the formal 
identification code of the radio relay apparatus 30 
(formal apparatus identification code), and stores 
the formal apparatus identification code in the 
memory 108. Further, the determination unit 110 sets 
a flag to one, which is indicative of the fact that 
the formal apparatus identification code is received. 
This flag is referred to' as "reception flag" below. 

The communication controller 106 continues 
operations using the formal apparatus identification 
code. Specifically, the communication controller 106 
monitors the operational condition of the radio 
relay apparatus 30. Further, when transmitting the 
monitoring information to the monitoring apparatus 
50, the communication controller 106 confirms 
whether the reception flag is set to one, and if the 
reception flag is set to one, the communication 
controller 106 appends the formal ■ apparatus 
identification code stored in the memory 108 to the 
monitoring information, and transmits the monitoring 
information to the monitoring apparatus 50. 

Above, the operations of a newly installed 
radio relay apparatus 30 for determining its 
identification code is described. 

In other cases, for example, when problems 
occur in the base station 10, or a base station is 
newly installed, the target of relay of a radio 
relay apparatus, in usual operations, which has a 
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specified identification code, may change. In this 
case, the apparatus identification code may also be 
changed, and it can be determined in the following 
way . 

5 When the communication controller 106 

detects that the radio relay apparatus 30 is out of 
synchronization with the base station 10 serving as 
the target of relay, the communication controller 
106 determines a new base station 10 to be the new 

10 target of relay. Specifically, the communication 
controller 106 tries to receive the perch channel 
signals transmitted from base stations, thereby 
searching for base stations in the surrounding area. 
When the communication controller 106 succeeds in 

15 receiving the perch channel signals, it specifies 
each base station transmitting the received perch 
channel signals as a candidate of the target to be 
relayed to/from by the radio relay apparatus 30. 

When the modification determination unit 

20 112, via the receiver /transmitter 102, receives the 
base station identification codes transmitted from 
one or numerous base stations, which are determined 
to be candidates of the target to be relayed to/from 
by the radio relay apparatus 30, the modification 

25 determination unit 112 determines whether there is a 
base station identification code, which includes the 
same company identification code and the same call 
area identification code as those included in the 
formal apparatus identification code stored in the 

30 memory 108, among the base station identification 
codes from the one or numerous base stations 
specified as candidates for target of relay. 

If it is found that there exists a base 
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station identification code including the same 
company identification code and the same call area 
identification code as those included in the formal 
apparatus identification code stored in the memory 
5 108, the modification determination unit 112 decides 
that it is not necessary to modify the formal 
apparatus identification code. In this case, the 
communication controller 106 continues to use the 
formal apparatus identification code stored in the 

10 memory 108 and starts to operate. 

If it is found that there is not a base 
station identification . code including the same 
company identification code and the same call area 
identification code as those included in the formal 

15 apparatus identification code stored in the memory 

108, the modification determination unit 112 decides 
that it is necessary to modify the formal apparatus 
identification code. In this case, the modification 
determination unit 112 sets the reception flag to 

20 zero. 

After setting the reception flag to zero, 
the communication controller 106 determines a base 
station 10 to be the target to be relayed to/from, 
and stores the base station identification code 

25 transmitted from this base station 10 in the memory 
108. Then, the determination unit 110 determines the 
temporary apparatus identification code based on the 
base station identification code stored in the 
memory 108, and stores the determined temporary 

30 apparatus identification code in the memory 108. 

Further, the receiver /transmitter 102 transmits the 
starting completion message including the temporary 
apparatus identification code stored in the memory 
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108 to the monitoring apparatus 50 via the base 
station 10 and the communication network 40, and the 
communication controller 106 starts operations with 
the temporary apparatus identification code. 
5 Subsequently, after receiving the 

responding message to the starting completion 
message from the monitoring apparatus 50, the 
receiver /transmitter 102 transmits the apparatus 
identification code included in the responding 

10 message to the determination unit 110. The 

determination unit 110 specifies the input apparatus 
identification code as the formal apparatus 
identification code of the radio relay apparatus 30, 
and stores the formal apparatus identification code 

15 in the memory 108, and further sets the reception 
flag to one. Then the communication controller 106 
continues operations using the formal apparatus 
identification code . 

Next, the operations of the radio relay 

20 apparatus 30 for determining the formal 

identification code thereof are described in 
connection to flowcharts shown in FIG. 4 through FIG. 
6. 

FIG. 4 is a flow chart showing the 
25 operation of the radio relay apparatus 30 when the 
radio relay apparatus 30 is newly installed and its 
power is turned ON. 

As shown in FIG. 4, in step S101, the 
power of the radio relay apparatus 30 is turned ON. 
30 In step S102, the radio relay apparatus 30 

searches for base stations in the surrounding area. 

In step S103, the radio relay apparatus 30 
determines whether base stations exist in the 
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surrounding area. 

In step S104, if base stations exist in 
the surrounding area, the radio relay apparatus 30 
specifies the base station yielding the highest 
5 level of the received signals (for example, perch 
channel signals) to be the base station 10, which 
serves as the target to be relayed to/from by the 
radio relay apparatus 30. 

In step S105, after the base station 10 

10 serving as the target of relay is determined, the 
radio relay apparatus 30 receives the base station 
identification code transmitted from the base 
station 10, and determines a temporary apparatus 
identification code including the company 

15 identification code, the call area identification 
code, and the radio relay apparatus characteristic 
code, and stores the temporary apparatus 
identification code in the memory 108., 

In step S106, the radio relay apparatus 30 

20 starts to operate using the temporary apparatus 
identification code . 

FIG. 5 is a flow chart showing the 
operation of the radio relay apparatus 30 after it 
starts to operate. 

25 As shown in FIG. 5, in step S201, the 

radio relay apparatus 30 starts to operate. 

In step S202, the radio relay apparatus 30 
appends the temporary apparatus identification code 
to the monitoring information, and transmits the 

30 monitoring information to the monitoring apparatus 
50 . 

Upon receiving the starting completion 
message from the radio relay apparatus 30 , the 
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monitoring apparatus 50 determines the apparatus 
identification code of the radio relay apparatus 30. 
Furthermore; the monitoring apparatus 50 appends the 
determined apparatus identification code to the 
5 responding message to the starting completion 

message, and transmits this responding message to 
the radio relay apparatus 30. 

In step S203, the radio relay apparatus 30 
receives the responding message to the starting 
10 completion message from the monitoring apparatus 50. 

In step S204, the radio relay apparatus 30 
determines the apparatus identification code 
included in the responding message to be the formal 
apparatus identification code, and stores the formal 
15 apparatus identification code in the memory 108. 

In step S205, the radio relay apparatus 30 
sets the reception flag to one. 

In step S206, the radio relay apparatus 30 
continues operations using the formal apparatus 
20 identification code. 

FIG. 6 is a flow chart showing the 
operation of the radio relay apparatus 30 when it is 
out of synchronization with the base station 10 
serving as the target of relay. 
25 As shown in FIG. 6, in step S301, the 

radio relay apparatus 30 detects that the radio 
relay apparatus 30 is out of synchronization with 
the base station 10 serving as the target of relay. 

In step S302, when the synchronization 
30 deviation is detected, the radio relay apparatus 30 
searches for base stations in the surrounding area. 

In step S303, the radio relay apparatus 30 
determines whether base stations exist in the 
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surrounding area. 

In step S304, if base stations exist in 
the surrounding area, the radio relay apparatus 30 
determines whether there exists a base station 
5 identification code including the same company 
identification code and the same call area 
identification code as those included in the formal 
apparatus identification code stored in the memory 
108 among the base station identification codes from 

10 the surrounding base stations. 

In step S305, if there exists a base 
station identification code including the same 
company identification code and the same call area 
identification code as those included in the formal 

15 apparatus identification code stored in the memory 
108 (YES at S304) , the radio relay apparatus 30 
decides that it is not necessary to modify the 
formal apparatus identification code. In this case, 
the radio relay apparatus 30 continues to use the 

20 formal apparatus identification code stored in the 
memory 108 for operations. 

In step S306, if there is not a base 
station identification code including the same 
company identification code and the same call area 

25 identification code as those included in the formal 
apparatus identification code stored in the memory 
108 (NO at S304) , the radio relay apparatus 30 
decides that it is necessary to modify the formal 
apparatus identification code. In this case, the 

30 radio relay apparatus 30 sets the reception flag to 
be zero. 

After setting the reception flag to zero, 
the operations from step 104 in FIG. 4 (that is, 
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determination of the base station 10 serving as the 
target to be relayed) are repeated. 

As shown above, in the mobile 
communication system according to the present 
5 embodiment, the radio relay apparatus 30 receives 
the base station identification code from the base 
station 10 serving as a target of relay, determines 
the temporary apparatus identification code of the 
radio relay apparatus 30 on the basis of the base 

10 station identification code, and transmits the 
temporary apparatus identification code to the 
monitoring apparatus 50. When an apparatus 
identification code is received from the monitoring 
apparatus 50, the radio relay apparatus 30 specifies 

15 the received apparatus identification code as the 
formal identification code of the radio relay 
apparatus. In this way, the maintainer does not need 
to perform cumbersome operations as done in the 
related art, and the time reguired for starting 

20 operation of the radio relay apparatus 30 can be 
shortened, and radio communication areas can be 
formed quickly. 

In addition, when the formal apparatus 
identification code is modified, the radio relay 

25 apparatus 30 transmits a new temporary apparatus 

identification code to the monitoring apparatus 50 
immediately, and the monitoring apparatus 50 
transmits an apparatus identification code, which is 
to be used as the new formal apparatus 

30 identification code, to the radio relay apparatus 30. 
Hence, the formal apparatus identification code used 
by the radio relay apparatus 30 and the monitoring 
apparatus 50 can be determined quickly, and 
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therefore the time for adjusting can be shorten, and 
the monitoring apparatus 50 is able to properly 
perform monitoring. 

Furthermore, even if the radio relay 
5 apparatus 30 and the base station 10 is not in 
synchronization, if there exists a base station 
identification code including the same company 
identification code and the same call area 
identification code as those included in the formal 

10 apparatus identification code stored in the memory 
108 among the received base station identification 
codes, it is not necessary to modify the formal 
apparatus identification code. Hence, it is not 
necessary to determine the temporary apparatus 

15 identification code or modify the formal apparatus 
identification code. As a result, the number of 
modifications of the formal apparatus identification 
code can be reduced to be as small as possible, 
thereby reducing the workload of processing. 

20 Further, by including a code 

characteristic of the radio relay apparatus 30 in 
the temporary apparatus identification code, the 
monitoring apparatus 50 is able to make the 
temporary apparatus identification codes before and 

25 after the modification correlate with each other, 

thereby preventing errors when identifying the radio 
relay apparatus 30. 

While the present invention has been 
described with reference to specific embodiments 

30 chosen for purpose of illustration, it should be 

apparent that the invention is not limited to these 
embodiments, but numerous modifications could be 
made thereto by those skilled in the art without 
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departing from the basic concept and scope of the 
invention. 

Summarizing the effect of the invention, 
the radio relay apparatus receives an identification 
5 code from the base station serving as a target of 
relay, determines a first identification. code used 
as a temporary identification code of the radio 
relay apparatus on the basis of the identification 
code of the base station and transmits the temporary 

10 identification code to the monitoring apparatus. 
When the radio relay apparatus receives the 
identification code transmitted from the monitoring 
apparatus, the radio relay apparatus uses the 
received identification code to be a formal 

15 identification code of the radio relay apparatus. 
Hence, the maintainer does not need to perform 
cumbersome operations as done in the related art, 
and the time required for starting operation of the 
radio relay apparatus can be shortened, and radio 

20 communication areas can be formed quickly. 

This patent application is based on 
Japanese priority patent application No. 2002-212881 
filed on July 22, 2002, the entire contents of which 
are hereby incorporated by reference. 



